Study objectives -These were as follows:
to study incompleteness of data, herein called item non-response, generated by a self completion questionnaire; to identify the characteristics ofitem non-responders and the types of questions liable to high item non-response rates; and to discuss possible reasons for item non-response. Design -Item non-response patterns in 12 307 responders (62%) to a representative postal survey based on a stratified sample drawn from family health services authorities' (FHSA) registers were investigated. Main outcome measures -Data were analysed for item non-response in three groups depending on when the questionnaire was returned (wave analysis). The overall completion rate of the questionnaire was examined and the natural logarithm of the proportion of completed questions was used as an outcome variable in multiple regression analysis. Item nonresponse to key questions and questions of different types was examined. Results -Wave analysis: the overall completion rate of the questionnaire was 86% in questionnaires returned before the first reminder and 830/o%84% in those sent back after subsequent reminders. Overall pattern of item non-response: respondents failed to complete a mean of 15% and a median of 10% of the questionnaire. All In postal studies, bias may be introduced through respondents failing to complete all the questions, referred to here as "item nonresponse".' This bias is additional to any bias caused by total non-response,2 such as the under representation of young men34 and smokers.56 Therefore, a better understanding of item non-response should help in the interpretation ofdata generated by postal surveys. Reasons for item non-response vary and include poor question design, questionnaire layout, and the inability or unwillingness of the respondent to supply information.7
A previous study has focused on item nonresponse in a series of three postal surveys of patients who had recently undergone three different surgical procedures (each involving around 300 patients).8 In all three surveys, more than half of all respondents missed one or more items (56%, 63%, and 60%). The amount of variance in item non-response attributable to respondents' characteristics, such as gender, age, education, or health perception, in regression modelling was fairly low (R2 = 7%, 12%, and 9%), suggesting that patient characteristics do not relate strongly to item non-response. In all three surveys questions at the end of the questionnaire were no more likely to be omitted than those at the beginning and the two most frequently omitted questions were on family income (13%, 14%, and 23%) and employment status (6%, 12%, and 17%). The study was carried out in three parts. The first part was an investigation of item nonresponse for early and late responders (wave analysis). Each question on the questionnaire was analysed for three groups as follows: 1 Those who responded before the first reminder, 2 Those who responded between the first and the second reminder, and 3 Those who responded between the second reminder and the end of the data collection period.
Multiple regression analysis was then used to examine the overall completion rate of the questionnaire. The overall completion rate was measured by the proportion of questions answered out ofthe number of applicable questions for each individual. Since this distribution was skewed, the natural logarithm of the proportion was used as an outcome variable. Common sociodemographic characteristics of the sample, such as gender (male/female), council tenancy (yes/no), age (16-54/55-70), usage of car (no/yes), and school leaving age (aged 14 or younger/1 5 or older) as well as long term illness (no/yes) and self reported health status (good/fairly good or poor) were used as explanatory variables.
The third part concentrates on a number of selected questions chosen from the questionnaire. For some key questions9"0 comparison was made between item nonresponders and all respondents in terms of the variables described in the previous paragraph. For other questions the pattern of item nonresponse was examined. Questions were chosen by the following criteria: 1 Key questions: smoking and alcohol consumption were chosen because of their relevance to Health of the Nation targets.'0 Overall, respondents failed to complete a mean of 15% of the questionnaire (median 10%, range 0% to 96%). All the questions in the questionnaire had some item non-response, ranging from less than 1 % for a question about alcohol consumption to 85% in respondents who failed to indicate "other" non-smoking areas they would like to see, apart from four areas given previously in that set of questions. Item non-response was also no higher at the end of the questionnaire than at the beginning of it.
Respondents who omitted one or more of the explanatory variables had lower overall completion rates of the whole questionnaire. For example, respondents who omitted their gender completed, on average, 65% of the questionnaire. Generally, women had higher levels of item non-response than men (table  1) . Item non-response also increased as school leaving age decreased, with tenure of council housing, and with having no use of a car. In Figure 3 shows that questions about specific health checks were not answered by 3% to 12% of respondents, with the exception of cervical smears where 35% of women did not answer the question, although their demographic characteristics did not differ from other women in the study sample. Analysis of item nonresponders to the question about their last visit to the dentist showed them to be: more females than males (65% versus 57%); older (56% versus 25% respondents aged 55-70); report their health as fairly or not good (52% versus 41%); to be less likely to have the use of a car (25% versus 16%) and more likely to be council tenants (23% versus 14%). A similar pattern was observed among item non-responders to questions about eye tests, hearing tests and well woman checks. Item non-responders to questions about health checks were more likely to omit other parts of the questionnaire. For example, those who omitted the dental check question also missed questions on long term illness (37% compared with 6%), smoking (21% compared with 9%) and/or alcohol they had drunk in the week before the survey (29% compared with 17%).
Diet: fats and spreads Three separate questions were asked about the frequency of consumption of "butter and hard margarine", "low fat spreads" and "polyunsaturated spreads" (fig 1) . Item non-response was about 25% on individual items. Only 1% of respondents omitted all three questions, and, of the 41 % omitting either one or two of the questions, 84% reported that they ate one of the three fats/spreads "on every or most days".
Questions incorporating a series of "no"I'yes"
(binary) questions Binary questions required respondents to tick "yes" if an item from a predetermined set of options applied to them or "no" if it was not applicable. Some of the individual questions within these sets of questions had a very high item non-response rate. For example, the set of questions about stress offered 14 "yes"/ "no" options. Non-response to the whole set of questions was 2% but item non-response within the set ranged from 12% to 50%. There was a consistently high incidence of item nonresponse (44% to 85%) when a set of questions ended with a request for open ended information. Such items asked, first, for a tick to indicate "yes" or "no" to the option of "other", followed by "please say what" and a line on which to write.
Discussion
The 61 % response rate compares well with other postal lifestyle surveys using the same methodology. Response has been shown to vary between 50% and 60% but has been as high as 80%.3 Overall, item non-response was somewhat higher than in Guadagnoli and Cleary's study, though the questionnaire was about the same length. This was perhaps due to the different nature of their study and their analysis of only selected (core) questions. However, it is interesting that item non-response for individual questions was in the same order of magnitude in both studies, and for both studies the positioning of a question at the beginning or the end of the questionnaire made no difference.
The amount of variation in the proportion of completed questions explained by the respondents' gender and age, the only characteristics known before to the survey, was within 8%, about the same as in Guadagnoli and Cleary's study (R2=7%, 12%, and 9%), although they were also able to use other sociodemographic and health related characteristics.
If the underlying reasons for total non-response and item non-response were the same, then non-responders and item non-responders would be expected to share characteristics. For 
